Hepatocytes were prepared from control and inflamed rats. Mannose incorporation into dolichol monophosphate mannose in homogenate and microsomal fraction of the hepatocytes was increased 2-fold over the controls 24h after induction of inflammation by turpentine injection. Incubation of hepatocytes from both control and inflamed rats with 0. 1-O0Mm-dexamethasone produced a 1.5-fold increase of dolichol phosphate mannose formation, whereas, 100 MM-dexamethasone decreased its formation. The increase in the ratio of dolichol phosphate mannose formation in inflamed over controls was virtually eliminated when the cell homogenate assay mixtures included 30nmol of exogenous dolichol phosphate. This supports the earlier suggestion that the increase in the enzyme activity in inflammation could be due to higher concentrations of endogenous dolichol phosphate [Coolbear & Mookerjea (1981) J. Biol. Chem. 256, 4529-4535]. In contrast, the increase in the ratio of dolichol phosphate mannose formation between dexamethasone-treated and untreated hepatocytes remained unchanged when increasing concentrations of exogenous dolichol phosphate were added to the assays. This suggests that the increase in glycosylation of dolichol phosphate in dexamethasone-treated hepatocytes is probably due to the increased mannosyltransferase activity, rather than due to higher concentrations of endogenous dolichol phosphate in these cells.
The 'acute-phase reactants' are certain plasma protein components whose concentrations are significantly increased in response to inflammatory agents (Glenn et al., 1968; Ashton et al., 1970; Jamieson et al., 1972 Jamieson et al., , 1975  Koj, 1974) . Almost all acute-phase reactants contain significant amounts of carbohydrate, and all are synthesized in liver parenchymatous cells. Although the mechanism of action of the inflammatory response is not fully known, it has been suggested that the initial response to inflammation is the release of an activator from the inflammatory site (Koj, 1974) . The elevated concentration of the acute-phase reactants was shown to be the result of increased synthesis by liver (Maung et al., 1964; Neuhaus et al., 1966; Koj & McFarlane, 1968; Gordon, 1976) . More recent studies have shown (Langstaff et al., 1980) that inflammation invariably resulted in a marked increase in serum cortisol concentration in rats. Adrenalectomy caused a pronounced * To whom requests for reprints should be addressed.
Vol. 219 decrease in the response of some of the acute-phase reactants to turpentine-induced inflammation, which were restored by replacement therapy with cortisol (Weimer & Benjamin, 1966; Weimer & Coggshall, 1967) . Other studies with hepatoma tissue-culture cells (Baumann et al., 1983) , perfused liver and hepatocyte suspension (John & Miller, 1969; Jeejeebhoy et al., 1977) have indicated that dexamethasone or other corticosteroids promoted the synthesis of acute-phase reactants. Increased activity of several nucleotide-sugar:glycoprotein glycosyltransferases have been demonstrated in liver membranes from inflamed rats (Turchen et al., 1977; Lombart et al., 1980; Coolbear & Mookerjea, 1981) . Most, if not all, serum glycoproteins are synthesized via dolichol-linked intermediates (Behrens, 1974; Hemming, 1974; Parodi & Leloir, 1979) . Inflammation has been shown to increase the concentrations of some of these intermediates and also to increase some of the enzymic steps of dolichol-linked glycosylation (Mookerjea et al., 1983 (Seglen, 1976 The swollen liver capsule was opened with scissors, and the cells were dispersed by gentle agitation. The undispersed cells were removed by filtration on four layers of sterile gauze, and the filtrate was centrifuged at 70g for 1 min to obtain the cells. The cells were suspended in 30ml of Krebs & Henseleit (1932) medium or with Waymouth medium MB 752/1 adjusted to pH7.4 with Na2CO3 (Krul & Dolphin, 1982 The cell suspensions were maintained at 37°C with gentle shaking and continuous gassing with carbogen.
To estimate the number of viable cells during incubation, lactate dehydrogenase activity was monitored periodically (Hoberg et al., 1975 Mannosyltransferase activity in hepatocytes of control and inflamed rats was maintained at a steady level for about 4h (Figs. 2a-2d) . Addition of (Figs. 2a and 2c ). Fig. 3 shows the results of a similar study on the effect of dexamethasone on mannolipid formation by hepatocytes incubated for longer times. In these experiments, cells were incubated in Waymouth medium MB 752/1 supplemented with heat-inactivated horse serum. Hepatocytes incubated in this medium remained viable for at least 12h. The mannosyltransferase activity assayed in presence of dolichol phosphate was markedly increased by treatment with dexamethasone (Figs. 3b and 3d) . The enzyme activity of hepatocytes from control and inflamed rats remained at a constant level during 12h of incubation, whereas treatment with dexamethasone increased the enzyme activity during 4-12h of incubation (Figs. 3a and 3c) .
As dexamethasone produced a greater increase of mannosyltransferase activity in the assays with exogenous dolichol phosphate, the effect of increasing quantities of dolichol phosphate (0-30nmol) on mannolipid formation was studied in hepatocytes incubated for 8 h. The ratio of enzyme activity between the control and dexamethasone-treated groups as a function of increasing amounts of dolichol phosphate is shown in Fig. 4 . The dexamethasone treatment of the cells, from either control or inflamed rats, maintained a much higher rate of enzyme activity in the presence of all concentrations of dolichol phosphate tested. The results in Fig. 4 also show that the increase in ratio of the enzyme activity between the hepatocytes from control and inflamed rats was decreased to near unity with increasing concentrations of dolichol phosphate in the assay. Subcellular distribution of mannosyltransferase
The cell fractions of the hepatocytes prepared from either control or inflamed rats, treated with dexamethasone or untreated, maintained the higher values of their respective enzyme specific activities. Mannosyltransferase activity was enriched in microsomal fractions in all the experiments (Table 2 ). Both the specific activity and the total enzyme activity were increased in the microsomal fraction as a result of either inflammation or dexamethasone treatment. The increase of such enzyme activity in total homogenate was somewhat less than that in the microsomal fraction. control or inflamed rats caused increased synthesis of dolichol phosphate mannose. The effect of dexamethasone was dose-dependent up to 10 gM, but at a much higher dose of dexamethasone (100 uM) the mannosyltransferase activity was inhibited in all experiments studied. The increase of enzyme activity resulting from dexamethasone treatment compared with untreated hepatocytes was evident even when the assay mixtures contained up to 30nmol of exogenous dolichol phosphate. This suggests that the amount of dolichol phosphate as acceptor is not the limiting factor for the increased enzyme activity. In a previous study with control and inflamed rats it was shown that the increase in the ratio of mannosyltransferase activity in the microsomal fraction resulting from inflammation was eliminated by adding increasing concen- Vol. 219
trations of exogenous dolichol phosphate to the assay mixtures (Coolbear & Mookerjea, 1981) . It was concluded from that study that the increase in mannosyltransferase in inflammation was due to an increase in the endogenous concentration of the dolichol phosphate in the liver and that there was no true increase of the enzyme activity. Results of our hepatocyte experiments also support the above conclusion with regard to control and inflamed conditions. In contrast, the present study, showing a lack of any effect of increased amounts of exogenous dolichol phosphate in the assay mixtures (Fig. 4) , suggests that dexamethasone treatment of the hepatocytes resulted in an increase of the mannosyltransferase enzyme and that this effect of dexamethasone is not mediated by increasing the endogenous acceptor content in the cells. A stimulatory effect of dexamethasone on the synthesis of certain classes of secretory glycoproteins has been reported by Baumann et al. (1983) in hepatoma tissue-culture cells and in primary hepatocyte culture. Furthermore, increased formation of dolichol-linked sugar derivatives by dexamethasone has been shown in HeLa cells (Ramachandran et al., 1982) . The results given in the present paper are complementary to those observations.
Results obtained by us and others on the effect of dexamethasone to stimulate glycoprotein synthesis and also to increase dolichol-mediated glycosyltransferases in hepatocytes and other cell cultures have opened an important question concerning the mechanism of glycoprotein synthesis in inflammation. There are reports that inflammation increases the concentration of cortisol in serum (Langstaff et al., 1980) in addition to various other humoral factors and mediators (Glenn et al., 1968) . It may be suggested that the increased concentration of corticosteroids in serum would produce a direct effect on the dolichol-linked glycosyltransferases in liver. Increased glycoprotein synthesis in inflammation is therefore probably not because of inflammation as such, but due to increased concentration of corticosteroids in serum. This would constitute a new hypothesis to explain the role of inflammation in glycoprotein synthesis. Obviously, further work will be necessary to substantiate the hypothesis.
